BrR 6.8 COSLAB Rating
Example

Jasmine Galjour, PE
LADOTD Load Rating

Jasmine.Galjour@la.gov



Helpful hints about BrR

* If you are on a certain tab or data entry field, you can hit the F1 key to
bring up the help screen that is specific to that data entry field you
are working with

* After you enter data, hit “Apply” to make sure the changes are
applied.

e Save often



Bridge Description Data — Description Tab

_--- _ Bridae ID- 031290 MBI Stucture 1D (4] 0710003030923 Template | Superstructures
. [ Materials 2= I : Eridge Completely Defined Cubverts
+-- [ Beam Shapes -

7 [Z] Appurtenances Description | Description [cont'd) | &lermatives | Global Feference Paint | Traffic | Custom Agency Fields
4 [Z3 Connectors
- [_1 Diaphragm Definitions - COSLAE . 1954
- [Z1 Lateral Bracing Definitions Name: Tear Built
- —¥ Impact / Dynamic Load Allowance T P
E I';RFD Multiple Presence Factors Deseription: %EEDES{EEEEED-I ;
e actors COSLAR SPANS STMD PLAMS C-F-5. 4-20
- [ LRFD Substructure Design Settings RAC APPSLAE STHD PLAMS C-k-135 N
-« EG Environmental Conditions
-~ DOF  Design Parameters - CALCASIEU o000 ft
- [ SUPERSTRUCTURE DEFINITIONS Location: Lengih
=T 1-5
i G BgDGETL::I'ERNA'I'NES Facility Carried (7] o0 Raute Number:
3. M Bridge Alternative 1 (E) (C)
i EQEUPEEF‘E;PI\\LIJT:TURES Feat. Interzected [B): CHOUPIGUE BAYOU ki Pozt: 181
‘4 Stiffness Analysis
. (03 PIERS Default Units: ||-|5 Customary s

First, enter the bridge description data under the first field on the bridge workspace-this is the
field labeled with a bridge at the top of the tree.

LADOTD uses the following as a standard way to enter the information in the “Description” Tab

* Bridge ID — bridge recall number

e NBI Structure Number — bridge structure number

* Bridge Name — the six letter bridge type such as COSLAB, COPCSS

* Description — this should include the date rated, initials of the rater, name of consulting
firm if applicable, standards used if applicable, project number and any other relevant
information.

* Other fields are self-explanatory.



Bridge Description Data — Description (cont’d)Tab

1% 031390
- [ Materials
[ [ Beam Shapes
w3 Appurtenances
#-- [ Connectors

- [[1 Diaphragrm Definitions

. [0 Lateral Bracing Definitions

- =3 Impact / Dynamic Load Allowance
- MFF | RFD Multiple Presence Factors

- [ Factors

- [0 LRFD Substructure Design Settings
- E& Enwircnmental Conditions

- DF Design Parameters

- [0 SUPERSTRUCTURE DEFINITIONS

- [:l BRIDGE ALTERMNATIVES

= 4D Bridge Alternative 21 (E) (C)
[Z3 SUPERSTRUCTURES

‘4 Stiffness Analysis

e [ PIERS

On this tab, enter the district, parish (county), owner, and functional class.

Bridge p: 031390

MBI Structure |0 (g, 7 100030303231

[T] Template
[] Bridge Campletely D efined

Description | Description [cont'd) |.ﬁ.lternatives I Global Reference Paint I Traffic I Cushom Agency Field$|

Diistrict [2]
County

Dhwner [22]

b airtainer:

Admin. Area;

MHS Indicator:

Functional Clazs

Superstructures
[ Culverts

|7

: [ Calcagieu

- [State Highway Agency

[

[

[

. [EI? Rural Mijr Collectar




Bridge Description Data — Alternatives Tab

031390

0710003030921

[7] Template Superstructures
[7] Bridge Completely Defined || Culverts

-|% ¢ 031390 Bridge 1D MBI Structure 1D [3)
B (3 Materials | Desciiption | Deseription [zontd) | Altematives | Global Referance Point | Traffic | Custom Agency Fields |
+-- [ Beam Shapes
- [ Appurtenances
4 [ Connectors Existing| Current] Bridge Atternative Name| Description

- [ Diaphragm Definitions
- [Z1 Lateral Bracing Definitions
-~ Impact / Dynamic Load Allowance
- MFF LRFD Multiple Presence Factors
. [ Factors
- [Z LRFD Substructure Design Settings
-« EG Environmental Conditions
. DF Design Parameters
- [0 SUPERSTRUCTURE DEFIMITIONS

[:l BRIDGE ALTERMNATIVES

5 40y Bridge Alternative 1 (E) (C)
: [Z3 SUPERSTRUCTURES
‘4 Stiffness Analysis

i 2] PIERS

Bridge Alternative #1

On this tab, the Bridge Alternative you defined should be selected. If you have not defined an
alternative, we will cover that in a later slide. Every bridge must have at least one alternative.



= |ﬁ?m 031390
+ [C1 Materials
2 (11 Beam Shapes
7 [Z] Appurtenances
4 [Z3 Connectors

- [ Diaphragm Definitions
- [Z1 Lateral Bracing Definitions
-~ Impact / Dynamic Load Allowance
- MFF LRFD Multiple Presence Factors
. [ Factors
- [Z LRFD Substructure Design Settings
-« EG Environmental Conditions
. DF Design Parameters
- [0 SUPERSTRUCTURE DEFIMITIONS

[:l BRIDGE ALTERMNATIVES

5 40y Bridge Alternative 1 (E) (C)
+ (21 SUPERSTRUCTURES
‘4 Stiffness Analysis
e [C3 PIERS

Bridge Description Data — Traffic Tab

031330 0710003030323 Template

. ) i | Superstructures
Bridge 1D: MBI Structure 1D [8]: Bridge Completely Defined Culvets

Description | Description [cont'd] | Alematives | Global Reference Paint | Traffic | Custom &gency Fields
Truck PCT: 4 %
ADT: E200

Directional PCT: 55.0

it

Recent ADTT: 143

Deszign ADTT:

Eszt. annual traffic

aroweth rate: %

Fatigue importance

- Main Artenial, Interstate, Other A
factor:

Importance factor override

Enter the traffic data from the bridge. The ADT should be available from the bridge inspection
report, and the truck PCT should be available from the main structure record. The directional %
is based on the functional classification of the road.



Bridge Description Data — Other Tabs

-1 @ 031390 Bridge D 031330 MBI Structure [D (3] oFioon3angzn [ Te.mplate . Supershucties
) Materils [7] Bridge Completely Defined 7] Culverts
+ - [0 Beam Shapes Description | Description [cont'd) I .&Iternatives" Global Reference F'u:uint| Traffic | Custom Agency Fields| |
+ [_1 Appurtenances :

41 (2 Connectors Truck PCT: 4 >,
- |1 Diaphragm Definitions
. [0 Lateral Bracing Definitions A0T: E200
-~ Impact / Dynamic Load Allowance
- MFF | RFD Multiple Presence Factors Directonal PCT: 5A.0 4
4. | Factors
- [0 LRFD Substructure Design Settings Fecent ADTT: 143
. E¢ Enwvironmental Conditions
.. DF Design Parameters Deszign ADTT:
- [L1 SUPERSTRUCTURE DEFINITIONS .
e P4 spansi-s Eszt. annual traffic o
. (1 BRIDGE ALTERNATIVES | gowthrate )
S 4D Bridge Alternative #1 (E) (C) Fatigue importance  (-in anerial, Interstate, Other -
4 (2] SUPERSTRUCTURES factor:
- b Stiffness Analysis [ Importance factor override
. [Z3 PIERS

Typically we do not enter data on the “Global Reference Point” or “Custom Agency Fields Tabs”.



Materials Data

=% ¢y 031390
g Structural Steel Name: | HEEED Description: LADOTD Class &
= Concrete
i T Class A (LADOTD) . Name EE Description: 33 kai Structural Grade Reinforcing Steel
(Z Reinforcing Steel Compressive strength at 28 daps (') = 3.000 ksi
e @3 Initial compressive strenath ['ci] = % . .
e [C2) Prestress Strand N _ I aterial Properties
Coefficient of thermal expanzion = 0.0000060000 4 ¢ o
- & Prestress Bar Specified yield strength [Fy) = 33.000 e
(10 Timber Density [for dead loads] = 0150 kef
2 SSD: Density [for modulus of elasticity] = 0.145 ket Modulus of elasticity (E5) = 23000.00 ki
+ Eam apes
s (3 Appurtenances Std Modulus of elasticity [Ec] = 3155.92 e Lifimate sfevamty i = 98.000 ksi
4 ([ Connectors LRFD Modulus of elasticity [Ec] = 3195.92 kesi
- |1 Diaphragm Definitions T
.. [ Lateral Bracing Definitions Std Initial modulus of elasticity = 0.00 ksi
. . @ Plain
-~ Impact / Dynamic Load Allowance LRFD Initial modulus of elasticity = 0.00 e £
... MFF LRFD Multiple Presence Factors ) ) ozt
- (3] Factors Poizzon's ratio = 0.200 Galvanized
- [_ LRFD Substructure Design Settings Composition of concrete = | Marmal O3
.. EC Envfron;nental Conditions Modulus of rupture = 0.416 e
- OF  Design Parameters
=) [ SUPERSTRUCTURE DEFINITIONS Shear factor = 1.000 S |
C @m-P9 spansi-s » _
- ﬂ pans Splitting tenzile strength [fct] = ki te e

- [Z1 BRIDGE ALTERMATIVES
5 M Bridge Alternative 21 (E) (C)
+ ..... [C1) SUPERSTRUCTURES
Ff Stiffness Analysis
... (I PIERS

Concrete

After describing the bridge, you will next enter material data. Here are some examples for concrete and steel. If you wish, once you
enter the data for your material, you can “Copy to Library” (located at bottom right of screen) and the software will save your data.
You can then “Copy from Library” in the future instead of always re-entering your material properties.

| Copy Tao LiI:urar_I,I...| [ Copy from Library. .. ] | k. | | Apply | | Cancel |




Beam Shapes

Since the COSLAB bridge is being entered as a reinforced concrete slab, we will not need to

. gizi::;";:ces define any beam shapes. We will enter the slab later under the “Superstructure Definitions”
- [ Diaphragm Definitions section.

- [ Lateral Bracing Definitions
- =3 Impact / Dynamic Load Allowance
e MFF L RFD Multiple Presence Factors
- (L) Factors
. [(Z] LRFD Substructure Design Settings
- EZ Environmental Conditions
. OF  Design Parameters
= [ SUPERSTRUCTURE DEFINITIONS
[ £ spans1-5
= (Z] BRIDGE ALTERMATIVES
B 4Dy Bridge Alternative #1 (E) (C)
----- [Z] SUPERSTRUCTURES
------- T Stiffness Analysis
e [I3 PIERS




=% M 031390

..... [ Materials

----- [0 Beam Shapes

ST, ocnces
- [(1 Parapet
- [C] Median
... (3 Railing
h (20 Generic

- [ Connectors

(L1 Diaphragm Definitions

([ Lateral Bracing Definitions

j Impact / Dynamic Load Allowance
MPF LRFD Multiple Presence Factors

- [ Factors

([ LRFD Substructure Design Settings
EC Envircnmental Conditions
OF  Design Pararmeters

- [ SUPERSTRUCTURE DEFINITIONS

. [ BRIDGE ALTERNATIVES

= 4% Bridge Alternative #1 (E) (C)
..... (23 SUPERSTRUCTURES
------- T Stiffness Analysis
- [Z PIERS

Appurtenances

Since a COSLAB is a girderline structure, and we will not be defining a Structure Typical Section
for a girderline structure, we do not need to define any “Appurtenances”. The dead load due to
the appurtenances will be entered later as member loads.



Superstructure Definitions

= ¢My 031350

- [2] Materials

[ [ Beam Shapes

B E Appurtenances

- (L] Connectors

- [ Diaphragm Definitions

- [[3 Lateral Bracing Definitions

. j Irnpact / Dynamic Load Allowance Mew Superstructure Definition ﬁ
- MFF LRFD Multiple Presence Factors
G- [ Factors _ ) (") Girder System Superstructure
- @ LRFP Substructure D\l=_-5l|gr1 Settings (@) Girder Line Superstucture Superstructure Definition Wizard
. EC Envirenmental Conditions -
. DOF Design Parameters () Floar System Superstructure
= q SUPERSTRUCTURE DEFINITIONS () Floar Line Superstructhure

() Truss System Superstucture
=} [Z1 BRIDGE ALTERMATIVES

B M Bridge Alternative £l (E) (C) 0 Truss Line Superstructure

(L SUPERSTRUCTURES () Reinforced Concrete Slab Systerm Superstructune
"""" o Stiffness Analysis () Concrete Multi-Cell Box Superstucture
- (L PIERS

[ Ok ][ Cancel ]
S ———————————————————

Next, you will create a new superstructure definition for your bridge. Double click the Superstructure Definitions folder, and a
“New Superstructure Definition” window will pop up.

Select “Girder Line Superstructure.”



Superstructure

Definition | Analysis | Engine

M arme:

Description:

Spans 1-5

Bridge iz 100 ft long, spans are 20ft long per C.F.5-4-20

Default Units: W

Reference line length:

Live Load Lanes

@ Multi-Lane
Single Lane

1

ft
LRFD Fatigue
ruck lanes:

Override

Truck fraction:

Far PS only
Avwerage humidity:

b4

Member Al Types
Steel
P/S
R/C
Timber

Definitions — Definition Tab

Fill out the necessary information in the fields. Describe the bridge spans. The deck type is
Concrete, and the Member Alt. Types should be R/C.

| Deck type:

Concrete




Superstructure Definitions — Analysis Tab

Definition | Analisiz | Engine

Structural Slab Thickness

| Conzider structural slab thickness for rating

| Conzider structural glab thickness far design

“Consider the structural slab thickness for rating” should be selected.



Superstructure Definitions — Engine Tab

Defirition | Analysiz | Engine

Configure engine properties for analysis module: -

It is not necessary to make a selection here, BrR will use the default analysis engine.



Bridge Alternatives

=% ¢Iy 031390
- [ Materials
- [ Beamn Shapes
- [ Appurtenances
- [ Connectors

- [Z] Diaphragm Definitions

- [Z3 Lateral Bracing Definitions

= Impact / Dynamic Load Allowance
e MFE | RFD Multiple Presence Factors

@ [ Factors

- [ LRFD Substructure Design Settings

- B Epwvironmental Conditions

-~ OF - [esign Parameters

- [ SUPERSTRUCTURE DEFINITIONS

N[0t auresnanves]]

= 4% Bridge Alternative 1 (E] (C)
= (23 SUPERSTRUCTURES
.\ B T Structure £1
& [ SUPERSTRUCTURE ALTERMATIVES
. X Structure Alternative £1 (E) (C) (Spans 1-5)
....... T Stiffness Analysis
i

]

Now we need to go back to the Bridge Alternatives folder and create a new Bridge Alternative, a new Superstructure, and a
new Superstructure Alternative. For each bridge, you must have at least one Bridge Alternative, a Superstructure, and a
Superstructure Alternative defined or the analysis will not run.



Bridge Alternatives

S ¥ M 031390 Alternative Hame: Brdge Alternative #1
- [ Materials
- (] Beam Shapes Description | Substuctures
- [ Appurtenances
- [ Connectors .
- [0 Diaphragm Definitions EeCIpHan: 1
- [C Lateral Bracing Definitions
- =1 Impact / Dynamic Load Allowance N
. MFF LRFD Multiple Presence Factors Horizontal curvature Glohal Positioning
- [ Factors Reference Line Length = it Distance = 0.000 it
- [C1 LRFD Substructure Design Settings ) . ) .
. EC Environmental Conditions Sl B el Offset = 0.000 ft
v OF Design Pararmeters Starting Station = ft Eleefm = i
= [:l SUPERSTRUCTURE DEFIMITIOMNS Beating= S 89" 59 54,57 E
----- ﬁ?ﬂ Spans1-5

B | [ BRIDGE ALTERNATIVES | Bfidge Aligrment ﬂ

- 4% Bridge Alternative 1 (E) (C) @) Curved Start tangent length:
E| ----- D SUPERSTRUCTURES Tangent, curved, tangent Curve length: ft
= T Structure 1 Tangent, curved "

: Fiadius:

= [:| SUPERSTRUCTURE ALTERMATIVES Bursed], et adius:

e T Structure Alternative £1 (E) (C) (Spans1-5) Left

- b Stiffness Analysis
L (L PIERS

Direction:

End tangent length: ft

Superstucture

Wizard... izard...

‘ Culvert ‘

Enter a name for the alternative at the top. You can leave the rest of the information blank.



Bridge Alternatives -Superstructures

=% ¢Iy 031390
G 3 Materials Superstucture Mame:  Structure #1
- [ Beamn Shapes
W [ Appurtenances Description | Alematives | Yehicle Path | Engine | Substructures
- [ Connectors
- [0 Diaphragm Definitions Description:

- [C Lateral Bracing Definitions
- =1 Impact / Dynamic Load Allowance
- MFF LRFD Multiple Presence Factors

@ [ Factors Reference Line
- [L LRFD Substructure Design Settings Distance = 0.000 ft
- EC Environmental Conditions
- DF Design Parameters Offset = -0.000 ft
- [ SUPERSTRUCTURE DEFINITIONS
----- P4 Spans1-5 Angle = 0.00 Degress
i 4D Bridge Alternative £1 (E) (C) Starting Station = ft

£ (22 SUPERSTRUCTURES |
i g T= Structure #1
EI ..... [C1 SUPERSTRUCTURE ALTERMNATIVES
. X Structure Alternative £1 (E) (C) (Spans 1-5)
....... T Stiffness Analysis
b [C7 PIERS

Enter a name for the superstructure at the top. You can leave the rest of the information blank.



Bridge Alternatives — Superstructure Alternatives

Alternative Mame:  Stucture Altermnative #1

=¥ ¢y 031390

+ [C Materials

+ - [ Beam Shapes

4 [ Appurtenances

- [0 Connectors
- [Z7] Diaphragm Definitions
- [[1 Lateral Bracing Definitions
-~ Impact / Dynamic Load Allowance
e MFE | RFD Multiple Presence Factors
+-- |[_] Factors
- [_1 LRFD Substructure Design Settings
-~ EC Environmental Conditions

Dezcription:

-~ OF - [esign Parameters
e [C3 SUPERSTRUCTURE DEFINITIONS

=Wl | BRIDGE ALTERNATIVES
S My Eridge Alternative #1 (E) ()
S (L] SUPERSTRUCTURES
.\ B T Structure £1
= |[:| SUPERSTRUCTURE ALTERMATIVES |
e X Structure Alternative £1 (E) (C) (Spans 1-5)
....... T Stiffness Analysis
i

Superstructure Definition: | Spans 1-5 -

Superstructure type: Girder Line

Murnber of main members; 1

Enter a name for the superstructure alternative at the top. Select the Superstructure Definition from the drop down menu
at the bottom, for a COSLAB bridge you will usually only have one type of superstructure definition.



Superstructure Definitions — Load Case Description

=y 031390
: i Time*
E3E D Materials Load Case Name| Description Stage Type (Days
s [ Beam Shapes - - -
Railing Composite (long term) (Stage 2) |~ |(D,DC -
T ----- D Wearing Surface Composite (long term) (Stage 2) | ||D, DWW hd

+-- [ Connectors
------- [C1 Diaphragm Definitions
------- [Z1 Lateral Bracing Definitions
------- j Impact / Dynamic Load Allowance
------- MFF | RFD Multiple Presence Factors
+. [ Factors
------- [Z3 LRFD Substructure Design Settings
------- EC Environmental Conditions
....... DF  Design Parameters
[ SUPERSTRUCTURE DEFINITIONS
=B f Spans1-5
------- _]-T Impact / Dynamic Load Allowance
- [ e |
------- =r superstructure Loads
+ ----- (L3 Shear Reinforcement Definitions
- [Z1 Bar Mark Definitions
- (21 MEMBERS
5[] BRIDGE ALTERMATIVES
S DY Bridge Alternative #1 (E) (C)
+-- (13 SUPERSTRUCTURES
------- T Stiffness Analysis
b [IJ PIERS

*Prestreszed members only " indd Defeult Load |
Case Descriptions

You will need to enter the load case descriptions for the member loads you will enter shortly. You can manually enter them or
“Add Default Load Case Descriptions.” You want to make sure that you are matching the correct load type and stage with the
loads you enter so that the correct load factors are applied per the AASHTO code. Typically a COSLAB bridge will need to have
loads entered for the bridge railing and wearing surface.



=% ¢y 031390

Superstructure Definitions — Additional Tabs

+ ----- (L3 Materials
+-- [[1 Beam Shapes

L @

+-- [ Connectors

....... HFF | RFD

....... [ LRFD

e ‘Eﬁ

------- [Z1 Diaphragm Definitions
------- [Z1 Lateral Bracing Definitions
------- j Impact / Dynamic Load Allowance

Multiple Presence Factors

4[] Factors

Substructure Design Settings

------- Ec Environmental Conditions
....... OF  Design Parameters
- [ SUPERSTRUCTURE DEFINITIONS

Spans1-5

_11 Impact / Dynamic Load Allowance
el Load Case Description

4 Superstructure Loads
([ Shear Reinforcement Definitions
(L Bar Mark Definitions

(3 MEMBERS

... [ BRIDGE ALTERNATIVES

= m

Bridge Alternative #1 (E) (C)
(1 SUPERSTRUCTURES
T Stiffness Analysis
(L1 PIERS

Default values are used in the Impact/Dynamic Load Allowance Tabs
(see below), and no data is required to be entered for this type of
bridge under the Superstructure Loads, Shear Reinforcement
Definitions, and Bar Mark Definitions fields. Reinforcement bar
definitions can be entered later in the Members section, which will be
described next.

Standard Impact Factaor

For gtructural components where impact iz to be included per
AASHTO 3.8, choose the impact factor to be uzed:

@ Standard AASHTO impact | = !
L+12k
Modified impact = times A&45HT 0 impact
Corstant impact overide = 4
LRFD Dynamic Load Allowance
Fatigue and fracture limit states; 150 5

Al ather limit states; 330 5



Superstructure Definitions — Members

Frame Member
Simplfied Definition

Member name:  EISEEAEETE
Description:  [5)-20f Spans

=¥ My 031390

i [ Materials

+ ----- (11 Beam Shapes

+-- (1 Appurtenances

7 (Z1 Connectors
------- (L1 Diaphragr Definitions
------- ([ Lateral Bracing Definitions
------- :1,_ Impact / Dynamic Lead Allowance
------- MFF LRFD Multiple Presence Factors
+-- [ Factors
------- [C3 LRFD Substructure Design Settings

....... EC Environmental Conditions

Existing| Current| Member Atternative Name| Description|
7 7] |12 Wide RC Siab [ |

------- OF  Design Parameters
= ([ SUPERSTRUCTURE DEFINITIONS
e @ﬂ Spans1-5

—1 Impact / Dynamic Load Allowance

: . gt Load Case Description
....... =& Superstructure Loads
+ ----- ([ Shear Reinforcement Definitions
.1 Bar Mark Definitions
(T o
ST RCSEEMember
....... 2 Member Loads
T Supports
o ([ MEMBER ALTERMATIVES
.. [ BRIDGE ALTERMATIVES
e {Th Bridge Alternative £1 (E) (C)

Number of spans: 1 =

Span
Gird ) Span Leﬁgtn Deck cancrete crack. o
Ir2i=lF SEAEE ft Ho. ) control parameter (2] kipdin
1 19.25 Member Lacation
@) Interior
Exterior
Deck exposure factor,

Next, you will double click the Members folder and add a new member. Give it a member name and description. Indicate the
number of spans (will be one for a COSLAB), the Span Length (measured from cap CL to CL), and Member Location (Interior for a
COSLAB). For a COSLAB, the member we will be defining is a 12” wide strip of slab.



Superstructure Definitions — Members — Member Loads

S T S S S S S S S

=¥ My 031390
+ ----- ([ Materials
+ ----- (11 Beam Shapes Pedestrian load: I/t
w1 [ Appurtenances Uritorm | Distibuted | Concentrated [ Setliement

- [ Connectors
....... (L1 Diaphragm Definitions

------- (1 Lateral Bracing Definitions Lﬂi,dﬂrcnzse Span U""(i,r;f;ﬂﬂd ,_:':ﬁsszmx
------- — Impact/ Dynamic Load Allowance Railing v||AllSpans ¥ 0.037 0
------- MFF LRFD Multiple Presence Factors Wearing Surface z|/AllSpans v 0.023

+-- [ Factors

------- [C3 LRFD Substructure Design Settings

....... EC Environmental Conditions

------- OF  Design Parameters
= ([ SUPERSTRUCTURE DEFINITIONS
e @ﬂ Spans1-5

—1 Impact / Dynamic Load Allowance

2L Load Case Description

& Superstructure Loads

(21 Shear Reinforcement Definitions
[Z Bar Mark Definitions

5 0 [EEES

i (L3 MEMBER ALTERNATIVES
.. [ BRIDGE ALTERMNATIVES
+-- 4Dy Bridge Alternative 21 (E) (C)

D =1.251f checked

We will now define our member loads associated with the Load Cases we entered earlier. Go to the Uniform loads tab. Click “New”
at the bottom right of the window to add a new load case. A load case will be added and you can select the appropriate case from
the drop down menu, and enter the associated uniform load you have calculated. This uniform load is a constant value that acts
over the entire length of the span.



Notes on Railing and Wearing Surface Loads

* To calculate the load on the COSLAB member from the railing and
curb, calculate the weight of 2 railings + curbs for the 2 sides of the

bridge, and divide by the bridge width to get the Uniform Load of the
railing+curb.

* To calculate the load on the COSLAB member from the wearing
surface, multiply the thickness of the wearing surface by the unit

weight of the wearing surface (typically asphalt) to obtain the
Uniform Load



Superstructure Definitions — Members — Supports

-7 Iy 031390
[ [ Materials
[ [ Beam Shapes 1
[ [ Appurtenances
[ [ Connectors R Py
------- (L1 Diaphragm Definitions z 1 <

------- ([ Lateral Bracing Definitions
------- :1,_ Impact / Dynamic Lead Allowance

------- MFF LRFD Multiple Presence Factors General ElaSti':l
[ [ Factors

------- (L1 LRFD Substructure Design Settings Translation Constraints Rotation Constraints
Support| Support

....... OF  Design Parameters Number| Type X Y z
- [ SUPERSTRUCTURE DEFINITIONS 1 Pinne, ¥ D

: J
g% 4 Spans1-5 >
L —1 Impact / Dynamic Load Allowance Rollet v | I:l I:l

2L Load Case Description

....... EC Environmental Conditions

& Superstructure Loads
(21 Shear Reinforcement Definitions
i (I3 Bar Mark Definitions
o C[ETES
E- I RCSlab Member
------- =& Member Loads
------ & Supports
B RMATIVES
=9 [ BRIDGE ALTERNATIVES
----- {Ty Bridge Alternative #1 (E] (C)

On the “Supports” field, double check that there are 2 supports generated, one being a pin and one a roller.



Superstructure Definitions — Members — Member Alternatives

H [ Materials

i (1] Beam Shapes

f- [ Appurtenances

i [ Connectors

------- (L1 Diaphragr Definitions
------- ([ Lateral Bracing Definitions
------- :1,_ Impact / Dynamic Lead Allowance s 7
....... MFF LRFD Multiple Presence Factors Mew Member Alternative i

[ [ Factors
------- (L1 LRFD Substructure Design Settings M aterial Type: Girder Type:

------- EC Environmental Conditions

....... OF Design Parameters PrstressedF‘retensiDned Concrete Henu:uru:ed u:unu:rete I

£} [ SUPERSTRUCTURE DEFINITIONS Renforced Concrete FiEer'lh:lrl::El:l Concrete Slab

5P g Spans1-s Steel Reinforced Concrete Tee
Timber

[£
=
=
[£

: —1 Impact / Dynamic Load Allowance
. gt Load Case Description

i 2 Superstructure Loads
----- ([ Shear Reinforcement Definitions
. (10 Bar Mark Definitions
& 0 [EES ok || Cancel
= I RCSlab Member
....... £+ Member Loads . .
o & Supports
..... ID MEMBER ALTERMATIVES
g [ BRIDGE ALTERMATIVES
----- 4D Bridge Alternative #1 (E) (C)

Next we need to define “Member Alternatives” for our bridge. Select Reinforced Concrete for the Material Type and Reinforced

Concrete Slab for the Girder Type. A window will pop up, allowing you to enter data specific to your member, a 12” wide strip of
slab.



Superstructure Definitions — Members — Member Alternatives-Description Tab

= ¢y 031380
+ ..... [Z1 Materials
+ ----- ([ Beam Shapes
+. ([ Appurtenances
e (1 Connectors
------- (L1 Diaphragm Definitions
------- (1 Lateral Bracing Definitions
------- :,_l Impact / Dynamic Load Allowance
------- HFF LRFD Multiple Presence Factors
+-- (] Factors
------- [C3 LRFD Substructure Design Settings
------- EC Envircnmental Conditions
....... OF  Design Parameters
- [Z1 SUPERSTRUCTURE DEFINITIONS
= @ﬁ Spans1-5
: :1,_ Impact / Dynamic Load Allowance
24 Load Case Description
4 Superstructure Loads
(2 Shear Reinforcement Definitions
(2 Bar Mark Definitions
(Z MEMEERS
5. I RC Slab Member
o 24 Member Loads
r Supports
.. (3 MEMBER AL TERNATIVES
a
....... ol Default Matenals
....... :,_l Impact / Dynamic Load Allowance
....... LL Live Load Distribution

....... £, Effective Supports

....... 22 Hinge Locations
= [ Cross Sections
{.. 12" Wide RC Slab
. B Cross Section Ranges
. =4 Shear Reinforcement Ranges
... =2 Bracing Ranges
....... (21 Points of Interest

Enter a name for the Member Alternative, which is a 12” wide strip of concrete slab. The Girder Property Input Method should be

Member Alternative: 12" wide RC Slab

Drescription | Specs | Factors | E hgine I I mport | Contral Options

Description: » Material Type: |Reinforced Concrete

Girder Type: | Reinforced Concrete Slab

= DefautUnits [US Customary =
Girder property input method End bearing locations
Schedule I.:uased Leit i
3 Crozz-zechion bazed
Sustained modular ratio factor Right: "
2.000 Drefault rating method:
Self Load |LRFR v
Load casze: | Engine Azsigned vJ
&dditional self load = 0.000  kipt
Additional zelf lnad = i
Crack. control parameter [£] Expozure factar
Bottom of zlab: kip/in Bottom of slab:

Cross-section based for the COSLAB bridge. Make sure that the Default Rating Method selected is LRFR.
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- [ Materials
[ (] Beam Shapes
[ [0 Appurtenances
[ [Z Connectors

------- [:I Diaphragm Definitions . -
....... (] Lateral Bracing Definitions Member Alternative: 12" 'wide RC Slab

------- :,_l Impact / Dynamic Load Allowance

------- MFF LRFD Multiple Presence Factors inki Specs i i
I & Feees Deszcription | 2P | Factarz I E ngine | [rpart | Control Options
------- (2 LRFD Substructure Design Settings -
------- =c Environmental Conditions Analysis Method Analysis Module Selection Type Spec Version Factors
....... OF  Design Parameters Type
- @ ‘;LEEESTRUEEURE DEFINITIONS ASD AASHTO ASD ||| System Defautt ||| MBE 2nd 2016i, Std 17th xlta )
=] pans 1-
— Impact / Dynamic Load Allowance LFD AASHTO LFD = system Defaul = s Ee = 2 DZL
o+ Load Case Description LRFD AASHTO LRFD ||| Sv=tem Default ||| LRFD 7th 2016i | (2014 = |
g zﬁpe'“’“t”“" toads LRFR AASHTO LRFR - || Sy=tem Defautt ~ || MBE 2nd 2016i, LRFD Tth 2018 -|[2011
ear Reinforcement Definitions — — ] =

i [0 Bar Mark Definitions
Eh (3 MEMBERS

2 I RCSlab Member

o 24 Member Loads

B Supports
= [ MEMEER AL TERMATIVES

el 1
....... ol Default Matenals
....... :,_l Impact / Dynamic Load Allowance

....... LL Live Load Distribution

....... £, Effective Supports

....... 22 Hinge Locations
=[] Cross Sections

{.. 12" Wide RC Slab
Cross Section Ranges

Shear Reinforcement Ranges

[} 131

Bracing Ranges
....... (L1 Points of Interest

G- (2 BRIDGE ALTERNATIVES

Make sure AASHTO ASD, AASHTO LFD, AASHTO LRFD, AASHTO LRFR are selected under the Analysis Module.



Superstructure Definitions — Members — Member Alternatives-Factors Tab

% @y 031390
+ ..... [Z1 Materials
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- [ Connectors

------- (13 Diaphragm Definitions Dezcription I Speu:s| Factors | Engine | Irpaort I Control Dptiu:uns|
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....... :r.l Impact / D;,.rnamic Load Allowance LRFR ASD Factors
....... MFF LRFD Multiple Presence Factors [ OFER
- (7 Factors Condition Factar: IFair TI
------- (2 LRFD Substructure Design Settings
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------- OF  Design Parameters Concrete
.. ([ SUPERSTRUCTURE DEFINITIONS . o

ot Yl System Factor: | All Other Girder/Slab Bridges = |

:1,_ Impact / Dynamic Load Allowance
- ot Load Case Description [] System factor override

- 4 Superstructure Loads
+)-- [_1 Shear Reinfoercement Definitions
i.. [C1 Bar Mark Definitions

5. [ MEMBERS Feinfarcement
5. I RC Slab Member
& Member Loads
B Supports i
Stirmip

.. (3 MEMBER AL TERNATIVES
1
....... ol Default Matenals
....... :,_l Impact / Dynamic Load Allowance
....... LL Live Load Distribution

....... £, Effective Supports

....... 22 Hinge Locations
= [ Cross Sections
{.. 12" Wide RC Slab
. B Cross Section Ranges
. =4 Shear Reinforcement Ranges
... =2 Bracing Ranges
....... (21 Points of Interest

On this tab, you will select the condition of the bridge according the AASHTO Manual for Bridge Evaluation, Good or Satisfactory,
Fair, or Poor. The system factor should be All Other Girder/Slab Bridges.
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= gy 031380
- [ Materials
- [ Beam Shapes
m=- 3 Appurtenances
- [ Connectors

------- (L1 Diaphragm Definitions

------- (I3 Lateral Bracing Definitions

------- :,_l Irnpact / Dynamic Load Allowance
------- MFF LRFD Multiple Presence Factors
- ([0 Factors Description I Specs | Facto s| Engine | Impart | Control Options
------- (Z LRFD Substructure Design Settings
------- EC Envircnmental Conditions . . . .

_______ oF Design Parameters Configure enging properties for analysis module: [ -
Eh- 3 SUPERSTRUCTURE DEFINITIONS

pans 1-5

:1,_ Impact / Dynamic Load Allowance
- 2% Load Case Description

- & Superstructure Loads

. [ Shear Reinforcement Definitions

. [ Bar Mark Definitions

- [C3 MEMBERS

2 I RC Slab Member

& Member Loads

B Supports

[C3) MEMBER AL TERNATIVES

Member &lternative: 12" Wide RC Slab

e+ Default Materials
....... :,_l Impact / Dynamic Load Allowance
....... LL Live Load Distribution
....... . Effective Supports
....... 22 Hinge Locations
=[] Cross Sections
i T 12" Wide RC Slab

Cross Section Ranges

Shear Reinforcement Ranges

Bracing Ranges
....... (21 Points of Interest

G- (2 BRIDGE ALTERNATIVES

The default options selected by the program are sufficient for this bridge type for the Engine, Import, and Control Options tabs.



Superstructure Definitions — Members — Live Load Distribution

il  Standerd [LAFD |
Standard | LRFD
o D Beam Shapes Distribution Factor Input Method
+ ..... D Appurtenances Distribution Factor Input Methad @ Use Simplified Method Use Advanced Method
- [_J Connectors @ Usge Simplified Method ) Uge Advanced Method Use Advanced Method with 1334 Guide Specs
------- (L1 Diaphragm Definiticns Allows distribution factars to be used to compute effects of permit loads with routine traffic
....... [[3 Lateral Bracing Definitions [ llow distribution Factors to be used to compute effects of permit loads with routine traffic o | Deflect -
....... :,_l Impact / Dynamic Load Allowance — =
....... HFF LRFD Multiple Presence Factors = End P ey
- D o — Support] bt ncel Leng‘th Distanc fanes]
. ] Distribution Factor Humber| () (ft) (ft) 1 L Mutti-L:
....... [Z3 LRFD Substructure Design Settings Lanes (Wheels) i : - —
....... EC Enwvironmental Conditions e Shear Shear at Moment Deflection 1= 00018250] 182 o100 208
....... OF Design Parameters Supports
5. (22 SUPERSTRUCTURE DEFINITIONS | Lane
= @ﬁ Spans1-5 Multi-Lane
:1,_ Impact / Dynamic Load Allowance
i it Load Case Description
== Superstructure Loads
+ [Z Shear Reinforcement Definitions
i [ Bar Mark Definitions
... (23 MEMBERS
2. I RC Slab Member . . : :
. e Member Loads Live Load Distribution factors should be
" Supports
S (1 MEMBER ALTERMATIVES entered for the Standard and LRFD tabs.
= 12" Wide RC Slab (E) (C)
_______ L1 Defoult Visteras Enter these factors per the AASHTO
------- _l, Impact / Dynamic Load Allowance
[ 8k Lve Load Distibution | code. On the Standard tab, you can
------- supn Ertective Supports H H H
_______ S Hinge Locations enter the LL distribution factors per
= (3 Cross Sections
T T 12" Wide RC Slab ASD/LFD. On the LRFD tab, you can elect
....... =2 Cross Section Ranges H H
_______ = Shear Reinforcement Ranges to Compute from Typical Section, and
....... = Bracing Ranges H
_______ (2 Points of Interest the software will compute the LRFD LL

distribution factors per the latest
AASHTO LRFD Bridge Design

Specifications. If you enter manually, Tymen Sechon..
make sure to enter factors for

Deflection, Moment, and Shear by

changing the Action drop down menu.

l Yiew Calcs
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[Z1 Materials

(C1 Beam Shapes

[C Appurtenances

[Z1 Connectors
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j Impact / Dynamic Load Allowance
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[Z Factors

[Z31 LRFD Substructure Design Settings
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OF  Design Parameters
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:,_1 Impact / Dynamic Load Allowance
2t Load Case Description
2 Superstructure Loads
[Z Shear Reinforcement Definitions
; (23 Bar Mark Definitions
“ (3 MEMEBERS
. I RC Slab Member
....... 2 Member Loads
....... z Supports
“ [ MEMBER ALTERNATIVES
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....... S, Live Load Distribution

....... e Effective Supports
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....... = Cross Section Ranges
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....... = Bracing Ranges
....... (Z1 Points of Interest

- [CJ BRIDGE ALTERMATIVES

5. % Bridge Alternative #1 (E) (C)
2 ([ SUPERSTRUCTURES
....... o Stiffness Analysis
‘e (I3 PIERS

PE e de B E Slak

Dimenzionz | Reinforcement

Superstructure Definitions — Members — Cross Sections Folder-Dimensions Tab

Type:  Reinforced Concrete Slab

120000

I 135000 4,

Concrete Matenal: | Clazgs & [LADOTD] - |

todular Ratio: 8.0

Now it is time to define our slab cross section. Double click the cross section folder. In the window that pops up, enter a name for
the cross section. Enter the slab cross sectional dimensions-since we are using a 12” wide strip of slab, enter 12” for the width.
Enter the slab thickness, and on the right, select the concrete material (the material you entered earlier should be available in this

drop down menu).



Superstructure Definitions — Members — Cross Sections Folder-Reinforcement Tab
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------- [Z1 LRFD Substructure Design Settings Dimenzions Reinfarcement
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2 ([ SUPERSTRUCTURES
....... o Stiffness Analysis
‘e (I3 PIERS

Go to the Reinforcement Tab and enter the reinforcement in the top and bottom of the slab by selecting New at the bottom right.

The bar counts should be entered based on the number of bars in the 12” wide strip of slab. Enter the Bar Size, Distance, Material
and Bar Spacing.
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(23 Bar Mark Definitions 1-0"
. ([Z1 MEMBERS

5. I RCSlab Member

2 Member Loads
& Supports
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You can see a schematic of the cross section you just defined by going to the View Schematic button above the bridge workspace,
see the red box. This is a way to verify that your input is correct for the cross section.
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Now we will define the Cross Section Ranges for the bridge. This must be done in order for the analysis to run. In this case, the
length of the cross section is the length of the span you defined earlier. The Start and End Sections are the Cross Section that was
defined.



.. Superstructure Definitions — Members — Cross Sections Folder-Other Fields

w1 Materials
+ ----- [:l Beam Shapes
+ ..... [C Appurtenances
- (2 Connectors
....... [Z1) Diaphragm Definitions
....... [Z0 Lateral Bracing Definitions
------- j Impact / Dynamic Load Allowance
------- HFF | RFD Multiple Presence Factors
] [Z Factors
------- [Z1 LRFD Substructure Design Settings
....... EC Environmental Conditions
------- OF  Design Parameters
= [ SUPERSTRUCTURE DEFINITIONS
£ @ﬂ Spans1-5
= Impact / Dynamic Load Allowance
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‘e (I3 PIERS

The Effective Supports, Hinge Locations, Shear Reinforcement Ranges, and Bracing Ranges are not applicable to this member so we
will not enter data into these fields. We also do not need to define any Points of Interest.
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Bridge Analysis

It is now time to analyze the bridge. Select the View Analysis Settings
button on the left above the bridge workspace.



The Rating Method should be LRFR. The Analysis Type should be Line Girder. Default values can be used for other fields.

Dresign Review (@ Rating Rating Method: [ FFR

7]

Analyziz Type:
[Line Girdes v]
T

Lane/lmpact Loading Type:

[AS Requested '] Apply Preference Setting: | Mone

Bridge Analysis

Yehicles | Output | Engine | Description
Traffic Direction: -
Refresh ] [ Temporary Vehicles... ] [ Advanced...
Wehicle Selection: Wehicle Summary:
= V_ehic:les Adc! ® = H_ating “ehicles
i Standard Rating & LAFR
cy —- Design Load Rating
Uszer Defined e
i Temporary
Remave
from
Analysis i Specialized Hauling
P i Permit Load Fating
[ oK ] [ Apply ] [ Cancel

[ Reset H Clear ] [Dpen Template] [Save Template




Bridge Analysis

Vehicles should be selected according to LADOTD and AASHTO Policies. Templates for typical ratings can be defined and saved.

Cresign Review (@ Rating Rating Methad: [LHFH

7]

Analyziz Type:
[Line Girder v]

Lane/lmpact Loading Type:

[AS Requested '] Apply Preference Setting: | Mone

Yehicles | Output | Engine | Description
Traffic Direction: -
Refresh ] [ Temporary Vehicles... ] [ Advanced...
Wehicle Selection: Wehicle Summary:
= V_ehic:les Adc! ® = H_ating “ehicles
i Standard Rating & LAFR
cy —- Design Load Rating
Uszer Defined e
i Temporary
Remave
from
Analysis i Specialized Hauling
P i Permit Load Fating
[ oK ] [ Apply ] [ Cancel

[ Reset H Clear ] [Dpen Template] [Save Template
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Bridge Analysis

After adding the appropriate vehicles,
you can exit the Analysis Settings
window and run the analysis. First,
select the Member for which you want
to run the analysis. In this case, we only
have one member, the RC Slab Member.
After selecting the member, go to the
Analyze tab and click to run the analysis.
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Bridge Analysis - Results

When the analysis has completed, you can view the results
by going to the member alternative. Select this member
alternative, and several buttons that were inactive become
active. Select the button that looks like a spreadsheet.



Bridge Analysis - Results

The Rating Results Summary for the Member Alternative will display. Select the Single rating level

per row to view the results in a more concise format. The results should be printed to a pdf to

include in the rating report.

Report Tepe Lanedlmpact Loading Type Dizplay Format
R ating B esults Surmmary v] @ Az Reguested (7 Detailed [Single rating lesel per row -
Live Load LNTE gad ::::Ed T_Zt'.lrl? LDE;;TIHQ Rating Factor LD'E;?DH ;‘;:ﬂgg} Limit State Impact Lane

[HL-83 (US) 1 Inventory 18, . . 1-(50.0) STRENGTH-I Concrete Flexure As Requested As Reguested
HL-93 (US) Truck + Lane: LRFR:Operating 2311 0.697 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
HL-93 (US) Tandem + Lane; LRFR:Inventory 16.04 0.445 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
HL-93 (US) Tandem + Lane:; LRFR;Operating 20759 0.577 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
Type 3-3 Axle Load: LRFR Legal 47,54 1.196 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
LA Type 3 Axle Load: LRFR Legal 20.24 0.9a87 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
LATYPES Axle Load: LRFR Legal 36.20 0.905 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
LATYPES Axle Load: LRFR Legal 35.88 0.815 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
LATYPE3S2 Axle Load: LRFR Legal 34.52 0.945 963 1 - (50,0} STRENGTH-I Concrete Flexure: As Reguested : As Requested
Lane-Type Legal Load Truck + Lane: LRFR Legal 3960.00 99.000 0.00 1-{ 0.0%:STRENGTH-I Concrete Flexure; As Requested ; As Reguested
OFRD # 1 Axle Load: LRFR Permit 45.03 0.679 963 1-({50.0)%; STREMGTH-Il Concrete Flexur ;: As Reguested ; As Reguested
OFRD#2 Axle Load: LRFR Permit 4.00 0.758 963 1-({50.0)%; STREMGTH-Il Concrete Flexur ;: As Reguested ; As Reguested
OFRD # 3 Axle Load: LRFR Permit 20.57 0.7 963 1-({50.0)%; STREMGTH-Il Concrete Flexur ;: As Reguested ; As Reguested




Bridge Analysis - Results

You can also view the Specification Check, Analysis Output, Analysis Charts for the bridge analysis if
you wish to view how the software computed the rating, the associated shear and moment
diagrams, etc.
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